In recent years, microfluidics engineering has gained increasing research interests in assimilation and designing novel constructs for various applications in bioand non-bio sectors of the modern world. Soft and photolithographic fabricated devices have a potential to control the diffusion and flow of liquids in channels. The fabricated microfluidic devices of unique geometry facilitate excellent control over extracellular microenvironment and soluble factor interactions. The current devices do not only replace the in vitro approaches but also provide a new understanding of biomolecules separation and flow in the network of microchannels. The appropriate physiological responses of cells in biological studies or drug screening analysis require engineering of active cells outside the body to enhance their maximum potential for best cellular therapy. This review work mainly focuses on the current methodologies involved in the fabrication process and limitations of cell array technology. The information is given on considerable advantages of microfluidic devices. Toward the end, potential applications covering microfluidic-based in vitro drug analysis and analytical-based separation/detachment are discussed with potential future viewpoints.
Introduction
Microfluidic technology is acknowledged as regulating fluids at the micrometer level. Multidisciplinary research prospects to meet the bulk of biomedical tasks are a major research endeavor at present. Various technologies and methodologies have been introduced with the advancements in the field of microelectronics which enable researchers to design and fabricate different device structures for drug screening and biomolecules separation [1] . Traditionally, photolithography and etching techniques were used in semiconductor industry for patterning and production of microstructures on glass or silicon. This approach is fraught with high cost, specialized equipment requirements, and prohibited rapid prototyping. A major development has been to develop a replica molding carried after the advent of soft lithography [2] . Glass and Silicon were considered as expensive materials because they were feasible only for a single device manufacturing [3] [4] [5] [6] . Today, various types of materials such as ceramics, plastics, glass, metal, paper, elastomers, and gels are used for device fabrication process due to their unique characteristics and advantages in bio-applications [7] . Other factors including heating, cooling, detection and controls are also important to the couple during a microfluidic device fabrication. The introduction of cheap and transparent polydimethylsiloxane (PDMS) and master mold usage for several microfluidic devices fabrication has replaced the conventional tools in biomedical research.
PDMS, a well-known elastomeric polymer, allows the fabrication of precise microchannels network. Its inherent characteristics such as biocompatibility, flexibility, and gas permeability have revolutionized the current in vitro research [6, 8] . The choice of material and technology is reliant on the design of microchannels and the application of the device. The development of exceptional capabilities in fabrication processes stemmed from some discoveries especially in life sciences studies such as human genome sequencing [9] [10] [11] , biochemical screens [12, 13] and droplets generation for molecules and cells separation [14, 15] . Microtechnology enhances the efficacy of various biological and chemical applications by reducing the cost of reagents as well as experiment time. For example, although microscopic analyses have some advantages for population variance calculations online observation, comparison and high throughput drastically increase the importance of miniaturized devices [11] . It is difficult to establish a macroscopic setup for single-cell analysis during drug screening. In the present study, a synergistic discussion of microfluidic technology is presented with insights into various fabrication approaches, advantages, and limitations. In this work, the current methodologies involved in the fabrication process including soft lithography, casting, and micro-contact printing are reviewed. The information is also given on considerable merits and demerits of cell array technology. Toward the end, potential applications covering microfluidic-based in vitro drug analysis and analyticalbased separation/detachment are discussed with potential future viewpoints.
PDMS Soft Lithography, Casting and Micro-contact Printing
The noteworthy binary strategies explained here; PDMS casting and micro-contact printing are often identified as PDMS soft lithography to fabricate microfluidic frameworks devoted to cell biology research as well as for typo-graphing molecular micro-patterns on cell culture substrates. Figure 1 illustrates a classic process flow for developing a microfluidic device. The most frequent method used for PDMS microfluidic devices fabrication is molding method [3, 16, 17] . Photolithography method for mold creation needs a spin coater as well as committed UV lamp. Monolayer microfluidic device fabrication process is carried out by using conventional soft lithographic techniques. The association of low Young's modulus of PDMS allows the micro-valves assimilation during the multilayer devices fabrication [18, 19] . The softness and low surface energy render it difficult to accomplish metal deposition on PDMS surface. The suitability of glass substrate helps to develop clean room procedures for silicon-based microelectronic engineering, and it is possible before plasma bonding to coat metallic as well as dielectric layers clearly on the glass substrate during PDMS fabrication practice [20] .
Non-specific Assimilation
The hydrophobic properties of PDMS permit smooth dispersion in nonpolar natural solvent variables. The immersion of hydrophobic particles into PDMS change the cell behavior would lead in exogenous chemicals that take to cytotoxicity. Many analysts have declared lessening non-specific retention as well as dispersion into PDMS (e.g., using inert fabrication material, surface modification, and extraction).
Culbertson's team administered PDMS by utilization of solgel and tetraethyl ortho-silicate integration for silica filling inside polymer matrix efficiently reduced the absorption of the hydrophobic material. After treatment, the oxygen infusion, device transparency, and biocompatibility were also evaluated [21] . Millet et al.
[22] discarded platinum impetus, un-cross-linked oligomers, and soluble factors constantly by using extractions of local PDMS with different solvent components. Figure 2 shows PDMS-based microfluidic devices for embryo culture [23].
Evaporation
Evaporation in cell culturing process can become harmful in microfluidic structures if a small volume of liquid medium evaporates. This is attributed to the sudden enhancement in osmolality, which is very effective on the cell physiology (e.g., Growth, Signaling, Ion balancing and Metabolism) [24] . Various approaches have been conceived to solve this major issue. Takayama's group put a solution to resolve this major problem by developing a hybrid membrane of PDMSperylene that could be useful to stop evaporation [25] . The utilization of thin hybrid membrane for non-moistened sit- 
